An electrochemical molecular switch for one-step, reusable detection of a single-base mutation of DNA.
A new strategy for one-step, reusable and sensitive detection of a single-base mutation based on an electrochemical molecular switch is developed in the present work. When the hybridization reaction takes place in the presence of target DNA, the Fc-labeled terminal of the open switch molecule can be captured by the probe through the predesigned complementary bases of both sequences. By this method, a signal-on sensor featuring both generalizability and simplicity towards reagentless detection of DNA with sensitivity and selectivity electrochemical system is built on. The approach had been demonstrated with the identification of a single-base mutation of alpha-thalassemia point mutation in Hb Constant Spring codon 142 (TAA --> CAA). The wild-type and mutant-type of the synthetic 16 mer DNA sequences as the model targets were successfully discriminated. The results showed that the response signal was linear to the logarithm of the target concentration in the range from 0.01 to 100 pM with a detection limit of 0.01 pM. The regeneration experiment demonstrated that the sensor interface can be easily and successfully regenerated. All these revealed that the present system is a promising candidate for single-base mutation discrimination.